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A METHOD OF CALCULATING THE PEARSON COEFFI- 
CIENT OF CORRELATION WITHOUT THE USE OF 
DEVIATIONS OR CROSS MULTIPLYING! 

BY J. CROSBY CHAPMAN 


Yale l nivers ity 


The cross multiplication of variables in determining the coeffi- 
cient of correlation is a process in which owing to the variability 


of sign there is great chance for error. In addition the tables for 
calculating products of two different numbers are much more 
laborious to use and more difficult to procure than the tables giving 
squares. In the following method of determining the correlation 
the product sum process is avoided by substituting a process in 
which the tables giving squares can be employed. 

Suppose the two variables to be X_ and Xj, and let their deviations 
be as usual x2 and x;: also let it be agreed to write the sum of the 
variables (x; + x2) as x 


ah 2 1+2 


2 e = Dx? + Dx’ T 22% 1X0. 
Substituting for Dx1x2 
LDxi2? — Tx? — Tx? 
r= 
2 VIx1? Vx 


Replacing deviations from means by deviations from zero. 


DX 142" — > Xi == > X?? be ities (DX ine ——— (>X;)? a (> X2)?} 
n 
T=>- : , sr 
. (>X;)? (>X,)? 
2wrzX? — X.? — 
nN n 


1See A Method of Calculating the Pearson Coefficient of Correlation Without the Use 
of Deviations, by L. L. Tuurstone, Psycnou. Butt., June 15, 1917. 
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To determine r the following terms must be calculated ?— 


 . of, . ) 
>X,)2, =X2)?, (2X142)%, 
=X, 2X7, sf.2. 


Even though the elimination of the cross multiplication introduces 
higher figures in the terms Xj42 in many cases where the variables 
are reasonably small and the number of cases are not great, this 
is more than compensated for by the ease with which squares can 
be obtained from tables and the simplicity of adding operations 
with the help of a machine. Furthermore in constructing a ma- 
chine for correlation the absence of cross multiplication is most 
desirable. 




















GENERAL REVIEWS AND SUMMARIES 


COMPARISON OF THE SEXES IN MENTAL TRAITS 
BY LETA S. HOLLINGWORTH 


Teachers College, Columbia University 


This review intends to cover work published during the year 
1919, and also reports which were published in 1918 too late for 
inclusion in the review of this topic for that year. 

Pressey (4) carefully studied 2,544 school children in three 
Indiana cities, who were tested by a group scale of intelligence, with 
the purpose of comparing the sexes in (1) central tendency in either 
general intelligence or special abilities, and (2) variability in either 
general intelligence or special abilities. The children ranged in 
chronological age from 8 through 16 years. The investigator found 
that girls averaged higher than boys on total score, though their ex- 
cellence varied somewhat from test to test. On three of the ten 
tests the boys had a higher average score; the girls excelled on the 
remaining seven tests. The distributions showed greater vari- 
ability among the boys in every test, and in total score. The sex 
difference in variability was far from constant in the various tests, 
however. Three tests showed little difference. The boys varied 
more from their mode in the direction of inferiority than in the 
direction of superiority. 

Frasier (1) studied the grade location of all the 13-year-olds 
found in 20 cities, well scattered over the United States. As a 
result of his study the investigator states: “It is safe to conclude 
from the study of 62,219 thirteen-year-old boys and girls in 20 cities, 
that the greater variability claimed for the boys is not present.” 
Both boys and girls were found at both extremes of the distribution; 
the numbers at extremes were approximately the same; and the 
range was the same for both sexes. 

Terman (7) has given further data on the frequency of extreme de- 
grees of intelligence, as related to sex. In a systematic search for 
superior children, conducted in the schools of Alameda and else- 
where, there was found a small proportion of children with I.Q. of 
more than 110. Of those testing between 110 and 135, there were 
19 boys and 30 girls. Two groups of children are reported, having 
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I.Q. of 140 and over. Of the first group of 45 such children, 32 
were boys and 13 were girls. The highest of this group were a 
boy testing at 184 I.Q., and two boys testing at 174 1.Q. Of the 
second group of 21 such children, 11 were boys and 10 were girls. 
The highest of this group were a girl testing at 174 I1.Q., and a 
girl testing at 167 1.Q. ‘Terman stresses the waste of mental ability 
which comes about through vocational maladjustment, and says, 
“The waste is probably enormous in the case of women, because 
of the limited number of vocational opportunities open to them.” 

Whipple (8) in his experimental study of the education of gifted 
children has also added to the data on the incidence of extremely 
high intelligence among school children. Of the superior children 
selected for his experimental class, the majority were girls. These 
children were not, however, originally selected by objective test, 
and it is not clear just how the sexes were finally distributed on the 
basis of objective measurement. The highest I.Q. found by Whipple 
was 167, and the child in whom it was found was a girl. 

Specht (5) has contributed a distribution of very superior 
children, by sex and by I.Q. Her data were gathered from a boys’ 
school, the girls being selected with difficulty from neighboring 
schools, and being permitted to attend the boys’ special class. 
Thus the fact that more boys than girls appear in Specht’s dis- 
tribution may merely reflect these conditions. The maximum 
extreme of intelligence reported in this group was in the case of a 
girl with I.Q. 164. 

Madison and Sylvester (2) report that among the high-school 
pupils tested by them with the army Alpha tests, the boys made a 
very slightly higher median score, grade for grade, than did the 
girls, although the single highest score made by any pupil was made 
by a girl. The investigators attribute the differences in medians 
to the fact that the tests were standardized primarily for males, 
but they note that it is interesting to find it possible to standardize 
on one sex a test that will be in any degree fair to the other. 

Porteus (3) declares that in standardizing his tests, he found 
““marked differences in sex performances in the tests. Boys, on 
the average, are in advance of girls up to and including age 11%. 
The girls then make a remarkable spurt in development during 
the next 12 months, and pass the boys.” It is at times somewhat 
difficult to follow Porteus in his presentation, since he often desig- 
nates as a “spurt”’ an increment of growth no greater than might 
be expected as a continuation of the general trend of the curve, 
allowing for fluctuation due to chance factors. 
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Starch (6) in his chapter on sex differences, emphasizes the 
distinction between the popular view and the scientific view; con- 
cludes from a survey of the available scientific data that “‘so far as 
the native abilities involved in school work are concerned, boys and 
girls might as well pursue the same courses from the first day of 
school to the last’’; and, in commenting upon the frequently alleged 
variability of the male, remarks that “the theory seems plausible, 
but has been proposed rather in advance of a convincingly wide 
range of experimental data.” 

The year’s work yields nothing consistent as a result of the com- 
parison of the sexes in mental traits. In this respect it resembles the 
work of other years. Pressey finds that girls excel boys in mental 
tests at all ages, from 8 to 16 years, inclusive; Porteus finds that 
boys excel girls at nearly all ages. Pressey finds that boys are more 
variable than girls; Frasier finds that there are no sex differences 
in variability. In group after group of superior children, the 
highest intelligence is found now in a boy, now in a girl. Perhaps 


the logical conclusion to be reached on the basis of these findings 


is that the custom of perpetuating this review is no longer profitable, 


and may as well be abandoned. 
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TESTS 
BY FRANK N. FREEMAN 


University of Chicago 


The war, and the large measure of success which was attained 
with the mental tests of soldiers, has stimulated an enormous 
amount of activity in the organization of new tests,—particularly 
group tests,—the further standardization or revision of old tests 
and the application of tests to the problems of education and of 
vocational guidance. From a general skepticism in regard to the 
possibility of making practical use of tests, popular opinion is 
swinging toward an undue faith in them; and it is to be feared that, 
unless psythologists are able to generate an attitude of caution, a 
reaction will follow the disappointment of false hopes. 


THEORY AND TECHNIQUE 


In the midst of the production of new tests or their application 
to new problems there is some discussion of technique. This is 
desirable and we need more of it. 

The theory which underlies the type of testing which is being 
so widely used—testing to discover a candidate’s fitness for a job, 
particularly a complex one—is discussed by Thorndike (59). He 
points out that variations in the degree or amount of a trait which 
is requisite for a job may not correspond with proportional varia- 
tions all along the line in the degree of efficiency in the job. The 
rise in efficiency may follow any one of a number of curves. Fur- 
thermore the individual traits in a complex ability may need to be 
weighted. But an element may contribute to two or more traits, 
and in this case it should not be weighted more than once. Finally, 
the value of traits which are interdependent may need to be mul- 
tiplied rather than added. 

The technique of examining the “efficiency” of a group test is 
illustrated by Pressey (44). The tests are tried out by giving them 
to three groups of children already widely differentiated by their 
social reactions—children in a feeble-minded institution, in a 
specially advanced class and the ordinary children of a public 
school. On this basis the whole scale is judged reliable and a 
shorter scale is selected. 

The meaning and validity of the intelligence quotient are dis- 
cussed by Mateer (29) and by Evans and Castle (10). Miss 
Mateer has followed 15 institutional cases who were seven years 
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old and had an I.Q. of .93 to .99 at the first test. Some of these 
have improved and give promise of becoming normal and others 
have actually retrograded. ‘The significance of these facts seems 
to be that neuropathic conditions may produce irregularities in 
the development of intelligence. Evans and Castle (10) made a 
horizontal comparison between the kinds of achievement in dif- 
ferent kinds of tests of 34 individuals, 15 of whom tested at age 
(by Yerkes-Bridges scale) and 19 above or below, mostly below. 
The chronologically older children were in general inferior in these 
other tests, particularly so in opposites, directions, memory for 
forms and letter squares. In five simpler tests the difference was 
slight. The authors conclude that the more complex tests are 
tests of brightness and the simpler ones tests of maturity. It 
would be more precise to say that the simpler tests (and also the 
Yerkes-Bridges) are more largely tests of maturity than the complex. 

Methods of rendering tests free of error from coaching or from 
general or special practice are discussed by Thorndike (58). Among 


tests, introducing confusion questions and comparing individuals’ 
records in coachable and non-coachable parts of tests he prefers 
the first. He recommends fore-exercise and the use of fairly long 


tests. 

The technique of presentation in the Knox Cube Test was 
studied by Rachofsky (47), who found that errors were fewer with 
slower presentation up to 2 sec. per tap. 

Maxfield (30) gives formule by which one may calculate the 
number of children who may be expected to attain various mental 
ages from the application of tests for which we know the number 
at each age level and the frequency with which each is passed by 
unselected children. Kohs (21) has devised a convenient slide 
rule for calculating I. Q’s. 


STUDIES OF OLp TEsTs 


A rather elaborate study of a number of tests which had previ- 
ously been worked out as group tests by Pyle is presented by Pintner 
(35) in The Mental Survey. In view of the many ingenious group 
tests which are being prepared these earlier tests are undoubtedly 
superseded, but the methods of organizing the results which Pintner 
elaborates are very useful. 

A comparison of the Binet and Yerkes-Bridges scales with 50 
high-grade defectives is reported by Lewis (23) but his results are 
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not very conclusive. Sunne (51) compared the diagnostic value 
of the individual tests of the Yerkes-Bridges scale with 550 children, 
two groups of white and two of colored. Large differences in 
value were found but they varied with the different groups. 

The vocabulary test has been studied by Terman (55) and shown 
to have a rather surprisingly high diagnostic value (in terms of the 
Stanford revision), the correlation being .g1 for children and .81 for 
adults, and to be little affected by chronological age as compared 
with mental age. Foreign speaking children test to age above 12 years 
of age. Porteus (40) finds that his maze test correlates about .7 
with the Binet scores on over 600 children. It appears to measure 
temperament to some extent and he reports that delinquents are 
particularly deficient in it. Other details are given. 

Studies of memory tests are reported by Gates (12) and by 
King and Homan (20). Gates presents correlations between 
immediate and delayed recall, between the tests and teachers’ 
estimates and between memory of sense and nonsense material, 
among others. King and Homan compare correlations of historical, 
descriptive and narration material and material of different length. 
Moon (31) gives a descriptive summary of age scales. 


New TEstTs 

The army tests are referred to in an anonymous article in Science 
(1). The most distinctive feature of the main scale, Scale Alpha, 
is that it is a group test. The army tests represent a cooperative 
undertaking. The directing head in the organization of these 
tests was Yerkes, but many psychologists codperated with him 
both officially and unofficially. The point-scale organization has 
direct relation to Yerkes’s previous study with Bridges and Hard- 
wick and to the further refinement of the point-scale method by 
Otis. The content of the tests is derived from many sources, par- 
ticularly of Scale Alpha, which includes a very simple directions 
test, arithmetic reasoning, checking best reasons, opposites, com- 
pletion of number series, analogies, and information. Scale Beta 
for illiterates, a non-verbal test, contains a number which had been 
organized by Thorndike. The Stanford Revision, the Yerkes- 
Bridges test, the Pintner-Paterson performance scale, the Stenquist 
test, etc., were used for individual examination. In Scale Alpha 
each test consists of from ten to forty parts graded in difficulty. 
The mechanics of the response and of scoring are very simple. 
The group tests described by Thorndike (57) may be performed 
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without the use of language. They include the processes of digit- 
symbol substitution, completing pictures, picture analogies, easy 
computation, dividing a surface to correspond to separate figures 
which may be made to fit it, completing rhythmic series of forms and 
mixed spatial relations. Ten alternate forms are given and little 
emphasis is put on speed. Various correlations are given in the 
report. 

A point scale very similar to the army Scale Alpha is published 
by Otis (32). ‘This is a group scale of ten tests, each composed of 
a number of similar units. There are two parallel forms and the 


+} 


test is designed for the upper grades. The responses required are 


very simple and the scoring mechanical. A group point scale 
designed for the high-school level consisting of ten tests, each of 


number of units, is described by S. L. and L. W. Pressey (43). 
There are several novel tests in the series, as logical selection, moral 
classification and a new form of practical information test. The 
uthors have also another series of tests which require 


au 
if 


only the 


response of crossing out one element, and a primer scale which con- 
sists of four tests put in pictorial form. Thurstone at Carnegie 
Institute of Tech gy has published a test for high-school gradu- 
ates in which the arrangement of the units of the different tests is 


piral. The easy units of all the tests are placed first, then the 


ext harder units, etc. This makes it unnecessary to time each test 
parately. Thurstone also publishes a clerical examination. 
Thorndike’s intelligence examination for high school graduates 
is widely know1 ts distinctive features are its length and large 
umber of parts designed to overcome the influence of chance 


errors, the many parallel forms which are provided and the large 
variety of kinds of tests which include, beside such as are in the 
army scales, the elaborate information and reading tests. 

A very interesting scale of reasoning problems is given by Burt 
(5). There are 50 problems, many of them of the sj 


arranged by ages, about six to each age. The probl 


yy 
logistic type, 


ems are located 


1 


according to median performance. A short scale of 17 problems 
is also designated. Herring’s tests (16) also measure reasoning but 
break it up into various constituent processes, such as the judgment 
of the value of problems, of the feasibility of solutions, of the ac- 
curacy of definitions, of the clarity of statements, etc. They are 
designed to comprise scientific thinking. Results are not yet 
presented. 


An elaborate study of age progress and of various correlations 
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in the case of a series of individual tests not organized into a scale 
is reported by Bickersteth (3). ‘There are two motor tests (one 
new), tests of discriminative selection (new), three memory tests, 
the spot pattern test, a dotting test, a test of divided attention, a 
completion and an analogies test. 

Mateer (28) presents an elaborate study of the conditioned reflex 
adapted to use with young children and used in conjunction with 
other tests. She believes that the rate of unlearning is a par- 
ticularly valuable diagnostic indication, better for some cases than 
any other test. 

A number of individual tests have been standardized. This 
includes in most cases selection and arrangement of new material, 
careful determination of the technique of presentation and scoring, 
and calculation of age norms. ‘The following are included in the 
bibliography: a picture completion test by Shaw (50); another 
picture completion test by Lindley (24); a drawing completion test 
and a revised directions test by Pintner and Toops (38, 39); an 
opposites test in point-scale form by Greene (14); a false definition 
test by Gerlach (13); a vocabulary test by Brandenburg (4); and 
an accuracy of movement test by Beeley (2). 

A test based on the judgment of character by associates is 
reported by Robson (48). Pintner (36) throws some light on 
judgment by a study of physiognomy by having the intelligence of 
a number of children judged from their photographs. The median 
correlation from several groups of judges was about .10. 


APPLICATIONS OF TESTS 


The group of reports on this topic must be treated very briefly. 
A number of studies have been made dealing with the use of tests 
to diagnose the ability required to do the work of the school or the 
college. A valuable summary of a large amount of study of this 
problem, made under the direction of Terman, is presented in his 
Intelligence of School Children (52). ‘This book gives an impressive 
array of facts which indicate that “intelligence,” or the sort of 
thing which is measured by tests, is a very large factor in school 
success. The studies of Cuneo and Terman (9) and of Proctor 
(45) are among those summarized by Terman. Miss Race (46) 
reports the rapid progress of a special class, selected by tests. ‘Toops 
and Pintner (60) report that the distribution of the test ratings of 
unemployed men corresponds to the distribution of the grades 
at which they left school. This, however, does not establish a 
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correlation. Studies on the college level are reported by Haggerty 
(15), Hill (17), James (18) and King and McCrory (20). 

A second type of application deals with the use of tests to 
diagnose fitness for a vocation. A considerable measure of success 
in this type of endeavor is reported by Link (25, 26). Pintner and 
Toops (37) show that lack of success in general in maintaining 
a permanent economic independence goes with mental deficiency. 
Flanders (11) however, found practically no correlation between 
the I.Q.’s of express clerks and their degree of success. Finally, 
Luckey (27) found that feeble-minded childrens’ improvement in 
the form board correlated well with their rating in industrial 
improvement. 

A comparatively new type of work is represented in the mental 
survey of whole communities [Pintner (35), Paterson (33), Pressey 
(42)]. The practical value of this work is still somewhat an open 
question. 

The hereditary and environmental factors in ability constitute 
the last type of problem. Kornhauser (22) shows that economic 
position is related to ability in school work. Pintner (34) shows that 
siblings are slightly more similar than chance groups. L. W. 
Pressey (41) studied sex differences and found girls slightly superior, 
but not in all tests, and boys more variable. 
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CORRELATION 
BY JAMES BURT MINER 


Carnegie Institute of Technology 


Interpretation of Correlations ——Godfrey H. Thomson in three 
papers (49, 50, 51) has made a fundamental contribution to the 
interpretation of correlations from the psychological point of view. 
The fallacy of reasoning from hierarchies of coefficients to the 
necessity of Spearman’s general common factor has led him to 
elaborate his earlier suggestion of group factors into a wider theory 
for the explanation of the correlations of mental activities. “The 
mind, in carrying out any activity, such as a mental test, has two 
levels at which it can operate. The elements of activity at the 
lower level are entirely specific, but those at the higher level are 
such that they may come into play in different activities. Any activ- 
ity is a sample of these elements. The elements are assumed to be 
additive like dice, and each to act on the ‘all or none’ principle, not 
being in fact further divisible” (51). On account of the presence of 
group factors in mental activities a table of intercorrelations tends to 
take the form of hierarchy as naturally as a frequency distribution of 
observations takes the form of the normal probability curve. The 
hierarchy may be due to the sampling of the elements which make up 
the variates. In mental testing these are not chance samples of the 
elements but samples chosen to measure different kinds of activities 
(49). Contrary to Spearman’s contention, a hierarchy is proved not 
even to indicate that a general common factor is the most probable 
explanation of the relations found. 

Attention is called by Thomson in a note (50) to the fact that 
correlations may be produced otherwise than by overlap. For 
example, in a hand at whist the number of hearts in my hand 
correlates positively with the number of spades in my neighbor’s 
hand, although my hand may contain no spades and his no hearts. 
This needs to be harmonized with the frequent interpretation 
accepted by Otis (31) that “a coefficient of correlation between two 
series of values is a measure of the percentage of elemental causes 
common to both.” Common causes seems to be a different con- 
cept from overlapping observable factors. A common fallacy in 
the interpretation of partial correlations is discussed by Thomson 
(50) at some length. The difference between a total correlation 
between x and y, of .50 and the partial coefficient of .30 between 
x and y when z is kept constant, does not tell the extent to which the 
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connection between x and y is through z. In the illustration, z may 
account for the difference of .20, but it may not. He gives several 
examples from the psychological literature on tests in which wrong 
deductions of this type have been made and he provides a formula for 
determining, if the correlations are produced by overlapping, 
whether the relation must be due to a factor common to the three 
variates. ‘The papers are quite readable for the non-mathematical 
reader and the diagrams of the possible relations between elements 
in an activity do much to make the discussion clear. 

It seems to be a notable advance in the use of correlation methods 
that cautions are being more frequently noted and the limitations 
of the method more often recognized. Thurstone (56) gives an 
excellent brief restatement of the meaning and limitations of the 
correlation methods. Besides the usual cautions, he states that the 
multiple correlation equation does not express a relationship analo- 
gous to that of the volume of a box, in which the volume equals a 
constant times the height, depth and width. The multiple correla- 
tion coefficient expresses only the relation of the dependent variable 
to factors which can be added together. He believes that the con- 
dition in which the combined effect of several independent variables 
on the dependent variable is additive is one which is rarely found. 
This limitation upon the methods, he thinks, is more serious than 
non-linear regressions which can be rectified by algebraic artifices. 
He advocates the larger use of these methods of rectifying non- 
linear regression curves. In mentioning possible causes of low 
coefficients, he does not call attention to one common extraneous 
influence, namely, the fact that the range of the measurements is 
often much reduced by reason of the selection of the group measured. 
This may easily reduce the coefficient so decidedly that it will 
not express at all the true relationship. Stickland (45) gives 
evidence for the idea that, from successive trials with the same 
tests, improvement in ability is a factor in the increase of correla- 
tions. The interpretations of intercorrelations in relation to the 
testing of general ability are referred to later in this summary. 
In using the Spearman method of correlating differences in ranks 
several investigators are beginning to realize that large coefficients 
may rather frequently be obtained merely by chance although there 
is no real relationship involved. Pintner (35), for example, found 
empirically that chance arrangements, in ten trials, of 12 photo- 
graphs correlated with each other from +.43 to —.74, average 
—.08. Reasoning from coefficients obtained from ranking such 
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384 JAMES BURT MINER 
small groups must be with extreme caution, unless the results are 
repeatedly verified or represent averages of numerous coefficients. 

Statistical Method.—Ritchie-Scott (40) provides two new 
methods which are intended to more satisfactorily determine the 
correlation coefficient when the frequencies are grouped as they often 
are in psychology into three classes, such as good, indifferent, bad or 
present, doubtful, absent, in which the extreme cases can be dis- 
tinguished leaving a middle group in which discriminations are not 
made. The new equations give what he terms enneachoric r and 
polychoric r. He makes a number of concrete comparisons of the 
new method with other methods of treating correlation tables of 
more than 2 x 2 and less than 4 x 4 cells. The actual differences in 
the coefficients thus calculated seem quite negligible when one 
considers the size of the errors that must affect the results from the 
present inaccuracies of methods of human measurement. Isserlis 
(20) develops a formula for determining the standard deviation of 
the multiple correlation coefficient which allows for the fact that 
this coefficient is essentially positive and its frequency distribution 
unsymmetrical. Pearson and others (32) give tables for finding 
the product-moment coefficients of the various orders of the normal 
correlation surface of two variates. Isserlis (19) and Bergstrom 
(3) provide formulas which are briefly stated in the titles of their 
papers. To utilize these statistical papers, the psychologist would 
naturally call on the mathematician for assistance. Toops (59) 
makes useful for the less expert statistical worker methods of 
constructing charts from which may easily be read off values of 
a dependent third variable when the common representative values 
of the two independent variables are known, for example, reading 
the values of Spearman’s rank-difference coefficient when the 
number of cases and the sum of the squares of the differences are 
known; also for calculating the effects upon such coefficients of 
apparently aberrant cases. He also gives an illustration of a method 
for plotting an equation of the second degree (y = a.x?) in such a 
manner that not only common values, but any value of x may be 
used. Otis (31) gives us a method for obtaining, without separate 
calculations, the correlations of each test with the composite of a 
group of the tests when the intercorrelations of the tests are known. 
Adams (1) sets forth step by step a method for computing the 
Pearson product-moment coefficient which saves effort by both 
avoiding the attention to algebraic signs and reducing the number 
of arithmetical computations. 
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Evaluation of Tests.—In a word of caution, Thorndike (52) speak- 
ing of prediction from tests says that “if we placed persons in the 
first tenth, second tenth, third tenth, etc., of men on the basis of 
a correlation of .80, we should be wrong seventy-three times out of 
a hundred.” He means wrong in the sense of getting them into the 
wrong tenth. The importance of recognizing the large error of 
prediction, especially with small coefficients, had been emphasized 
before in those correlation summaries. That correlation has only 
limited value when problems of fixing a borderline are attacked is 
clearly brought out by the trade test work in the army and in fixing 
“critical scores’”’ for indicating students who should be dropped 
from college as Thurstone (55) suggests. In developing point 
scales for measuring mental ability it is worth noting that reliability 
coefficients are rejected by Otis (31) as a means of weighting tests 
since “such procedure practically implies that all the tests aim to 
hing. But since they do not, any weighting 
ifferent degrees of reliability, necessarily also 


measure the same t 
: | 
a 


to compensate for 
emphasizes the effect of certain particular abilities and is to that 
extent undesirable.” Fretwell’s study (10) is a model example of 
testing a test using correlation methods. The value of tests in the 
Yerkes-Bridges Point Scale is given by correlation by Sunne (46), 
of the Thorndike, Kansas and Starch reading tests by Starch (44); 
eleven tests are evaluated by Buckner (4). On this topic one 
should also see Otis (31), Myers (28), and the correlations of certain 
tests with teachers estimates or school marks as given by Baum, 
Litchfield and Washburn (2), Chapman (5), Colvin (7), Haggerty 
(15), Proctor (38), Terman (47), Thurstone (55), Uhl (60). Evalua- 
tion of army tests are given by Yerkes (63) and by Thorndike (53). 
The relations of age and schooling to test records is evaluated by 
Jones (21) and by Tildesley (57) using correlation, and by McNally 
(29) without coefficients. The first differentiates between a 
“stability index”? obtained by the correlations of similar activities 
after long-time intervals and the ordinary reliability coefficients 
for tests. 

Relations to Heredity and Environment.—Popenoe and Johnson 
(36) and Starch (43) summarize the correlation work on inheritance 
of abilities; Miner (26) does the same so far as it bears on delin- 
quency. Gordon (13) and Pintner (34) give correlations of siblings 
for tested mental ability. Kornhauser (23) gives the association 
between @chool advancement and economic success measured 
by having a home telephone. By partial correlation, Tildesley 
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(57) found that artistic imagination deteriorated less with age of 
pupils who studied drawing longer, so that it may be the function 
of education to prevent deterioration of natural high qualities 
like artistic capacity rather than to develop them de novo. 

General and Special Abilities—Thomson’s papers referred to 
at the beginning of this summary are the most important contribu- 
tion on the question of a General Common Factor. Otis (31) 
does not believe that “correlational spread” (McCall’s term), 
the sum of the intercorrelations of a test with others, is as good 
an indication of the extent to which a test measures general ability 
as would be obtained from a correlation between the test and a 
measure of the fitness of the individuals to adapt themselves to 
new conditions and problems of life, if that criterion were available. 

In turning to the use of correlation for the analysis of person- 
ality two groups of the references may be grouped into those dealing 
with abilities in practical life and those dealing with character 
traits. In the latter group Folsom (g) has given the most interest- 
ing study of relations of estimated traits of college students. It 
is the most comprehensive contribution to this field that the writer 
knows. He suggests two possible general traits; one represents, 
the relative strength of objective and subjective appeals, the other 
is general emotionality and energy. An innovation was tried in 
tracing the relation of traits to the ranking of certain appeals of 
advertisements and of subjects of study. It is very suggestive 
as a method for finding objective data on a person’s interests and 
their relations to estimated traits. Objective records of popularity 
and athletic achievement, physical and strength measurements 
were also obtained and the relations to traits determined. Robson 
(41) made a briefer study of estimated traits; Hull and Montgomery 
(17) trace the relations of handwriting to character. Correlations 
used in the study of mathematical ability are dealt with by Rogers 
(42); mathematics and English, by Tolman (58), and by White, 
May and Washburn (62); for memory, King and Homan (22) and 
Gates (11); for visualization, Griffitts (14); for learning, the Col- 
burns and Myers (6), Myers (27), Perrin (33), and Pyle (39); for 
judgment, Gordon (12); for artistic capacity, Tildesley (57); for 
variability of performance, Buckner (4). Starch (43) summarizes 
work in the interrelations of abilities. 

Turning to the study of the relation of practical abilities to various 
tests, the most important study is the relation of tests to the en- 
gineering profession in Mann’s study for the Carnegie Foundation 








CORRELATION 387 


(25). From the work in the army we have the relation of test 
levels to success in occupations as well as to officers’ estimates of 
success in the army, given by Yerkes (63), and by Thorndike 
(53), and with ability in flying by Henmon (16). Link (24) and 
Porteus (37) give some correlations with success in industry, 
Oschrin (30) in retail salesmanship, Thurstone (54) in telegraphy; 
Flanders (8) finds that clerks in an express office were not selectable 
by intelligence tests. The relation of juvenile delinquency to 
mental deficiency was measured and reviewed by Miner (26). 
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SPECIAL REVIEW 


The Don Quixote of Psychiatry. V. Rosinson. New York: 

Historico-Medical Press, 1919. Pp. 339. $2.00. 

In all lines of endeavor there are men of high ideals, broad 
vision, and great energy, who fail of success because of the lack of 
that characteristic called common sense. Because of their defect 
their science, or business, or profession, loses in two ways. The 
individual is unable to accomplish even a small part of what he 
attempts and is capable of, and many others engaged in the same 
kind of work are, without trial and to the detriment of their work, 
misjudged to be equally unpractical, tactless, and visionary. 

The only excuse for reviewing, and recommending, this book 
in a psychological journal is that it is a study in individual psychol- 
ogy, of a type of man not infrequently encountered in the past. 
The life it portrays is an example of the inefficiency of brilliancy 
plus versatility. As neurologist and psychiatrist Clevenger pub- 
lished papers of value in those fields, but he also invented a book- 
typewriter and a shoe-polishing machine. The book recounts 
events in Clevenger’s life, showing him to be a man who had as 
correspondents and friends the leading scientific men of his day, 
and who had opportunities placed in his way, but who, because of 
intense feelings and what we may euphemistically call an uncom- 
promising scientific attitude, failed to make those adjustments 
necessary to success. The biographer rightly remarks that “Cle- 
venger could have collaborated with Whistler in writing The Gentle 
Art of Making Enemies.” 

SHEPHERD Ivory FRANZ 








NOTES AND NEWS 


RECENTLY there was organized a Division of Anthropology and 
Psychology of the National Research Council. Eighteen members 
constitute the Division, divided equally between the two sciences. 
The following were selected by the Council of the American Psy- 
chological Association as representatives of that national society: 
James R. Angell (University of Chicago), Raymond Dodge 
(Wesleyan University), Walter D. Scott (Northwestern University), 
C. E. Seashore (University of lowa), E. L. Thorndike (Columbia 
University), and G. M. Whipple (Carnegie Institute of Technology). 
Professor W. V. Bingham (Carnegie Institute of Technology) was 
elected chairman for the term ending June 30, 1920. Additional 
psychological representatives were elected members-at-large as fol- 
lows: Shepherd I. Franz (Government Hospital for the Insane), 
Lewis M. Terman (Stanford University), and Margaret F. Wash- 
burn (Vassar College). The terms of the psychological members 
of the Division end as follows: June 30, 1920, Messrs. Scott and 
Thorndike, and Miss Washburn; June 30, 1921, Messrs. Angell, 
Dodge, and Franz; June 30, 1922, Messrs. Seashore, Terman, and 
Whipple. Beyond the present membership in the Division the 
terms will be three years, each year two members being elected by 
the American Psychological Association, and one member being 
selected by the Division as a representative-at-large for psychology. 
Following are the names and terms of service of the representatives 
for anthropology: (1920) Messrs. Boas, Hrdlicka, and Wissler; 
(1921) Messrs. Fewkes, Goddard, and Tozzer; (1922) Messrs. 
Dixon, Kroeber, and Laufer. 

THE present number of the BuLLETIN has been prepared under 
the editorial direction of Professor R. S$. Woodworth, of Columbia 
University. 

THE September number of the BULLETIN was prepared under 
the editorial supervision of Professor B. T. Baldwin, of the State 
University of Iowa. 

ANNOUNCEMENT has been made of the following appointments 
at Harvard University: Professor William McDougall, of Oxford 
University, is appointed professor of psychology; Professor H. S. 
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Langfeld is appointed permanent director of the psychological labo- 
- ratory; Dr. Floyd H. Allport is appointed instructor in psychology. 


TueE following items have been taken from the press: 
Dr. R. H. Sy_tvester has been selected as chief of the health 


center at Des Moines. 


Dr. Morton Prince, of Boston, has been decorated with the 
Cross of the Legion of Honor. 

ANNOUNCEMENT is made of the death of Dr. C. A. Mercier, 
well-known for his contributions to psych‘atry and psychology. 

Dr. Herman M. Apter, formerly of Harvard Medical School 
and the Boston Psychopathic Hospital, has been appointed pro- 
fessor of criminology at the University of Illinois. 

Proressor A. E. Davies, of Ohio State University, has been 
appointed professor of philosophy and psychology in Colorado 
College. 

It is proposed to change the present relations of psychology in 
the A. A. A. S. by having a section of Psychology and Philosophy. 

Proressor Harry Woopspurn Cuase, of the University of 
North Carolina, has been elected president of that institution. 

Proressor Franx E. Morris, of the Connecticut College for 
Women, has returned to his duties at the college. 

Dr. Grace E. Brirp, psychologist at the Rhode Island Normal 
School, has been appointed professor of educational psychology at 
the Rhode Island State College. 

Miss JosEPHINE P. Simra.t, professor of psychology at Sweet 
Briar College, has accepted the position of dean of women at the 
State University of Kentucky. 

ANNOUNCEMENT is made of the death of Dr. Taizo Nakajima, 
professor of psychology at Waseda University, Tokio, Japan. 

Dr. H. O. Ruae, of the University of Chicago, has been ap- 
pointed educational psychologist at the Lincoln School of Teachers 
College, Columbia University. 


EDITORIAL NOTE 


Ow1nc to an error in binding the final two pages of the October 
number of the BULLETIN were not mailed to subscribers. They will 
be found in the present issue. 
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